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(54) OPTICAL RECORDER AND OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a high-density 
recording and to reduce the possibility of abrasion or 
damage by forming a lubricant layer on the outermost 
surface of an optical system and providing the optical 
system with a near-field lens in contact with or adjacent 
to an optical recording medium. 

SOLUTION: Laser beams emitted from a semiconductor 
laser 6 pass through a beam splitter 4 and a collimating 
lens 2 to be converged on an optical recording medium 8 
by a solid immersion lens 3 being the near-field lens. 
Here, the optical recording medium 8 and the immersion 
lens 3 are brought into contact with liquid lubricant 1. 
Then, a reflected light from the medium 8 passes 
through the immersion lens 3 and the collimating lens 2 
to be made incident on a photodiode 5 and it is detected 
as an electric signal. The medium-side surface of the 
light source side of this immersion lens 3 is made 
spherical and the sphericality is designed based on the 
thickness of a solid lubricant layer 10 on the recording 
layer of the optical recording medium 8 and the beam diameter of the incident light on the 
surface of this protective film. 
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(57) n»] 

OBifc^mU HEMKWc Jfc*IMM"* t 1 1 <fc o T, 
(DT'feti. fro. gJCJttOSaJH*. fufeJtfBiS&g&tcig 




(2) 



»B8¥ 1 1-3 5 3 4 



c«**i] Ttst&ESJKttfcfcwu m?twfrt><o 
LTmxmm&mcwMtz c t ic * -? 

<DT'&9. fro. myt^ioK RTfcKSJKttteSM^fc 
liifiSM"*— 77* — ;l/Hl/VX^:fbT^Ct^ 

^-rsftEa^Bo 

[18*112] ft^ftEa&f^SrWU ^^^^ 
[18*J13] #«fcJteEBJfcttfc*WU ft*fc8KP&«D 

— 5/a V • U>X. Xf^f ?Tf^ y ^ . 7*->*J>'>' 
do 

[§1*J15] -7 r 7-Y-;l/FU>XflD7t«ffl!lOffi^«fctf 

*4H*il3 0JBE«*B. 30 

tl-AO^±T*(0!®^ffit UvXffiOHSttff 1 0 n 
mttl 2 0 0 n mHTWSB*! 5fe«<D5tESS 

Ho 

[li*«7] -77 * — ^ F uyX^lil:7;i/^-^A 

[M*«8] 3tEa«f*tf> fc £>E3riS»JJI/Ea 
«/8a#ji/KS*Ji/StE^c<0«tc8UlLfct>o-efe 

So • 

l * *> <o -c * a m&m s e«<d jtEa^B. 

[11*11 10] ESiBi:iHlfS9JB<0IH^fflflieaijB%S 
ttfcWSW 8E«OJtE»»B. 

[§I*ill 1] iB»9JJB^?Sf«>»»J»^**fflI*«8 
EKO^EII^go 

[is*iu 2] fflffiftmbmimmmmT'&zm&ms 
EttojoBaaMB. 50 



JB%»»fct<DT'*§IH*^8E«07tEaaH, 

JCfflU^7t<0KS*OififiO 1 / 2 J-^Tfro 3 n m«i 
T*fe£H*2n lSfctiSfeRJSl 3E«OTtEa»H. 
[Ii*ili 5] KttWIftUltf* #'J7Woi-f 
;k #'J7Waxxf;k 7Wo7;l/*Wf U 

7;V*n7;M^l/x*y-;U£)'>fc< t fe 1 ffl£rg- 
*-TSIB*«l 1 &fc*«fl3RJSJ 3E«OJtEa«H. 

3ESW>7fcEa«Bo 
[IMWU 7] ESUBtffflSE{fcE»»*k fcL<ttJfc« 

KE»»»^&ft se»*K 8«©«eatt«. 

[§S*iSi 8] Ell^ 7>ftx 
□ A. x*7\ -yfrfrfre>m&nrz'J>lZ< tt> zw& 

[§l*Jg ]9]S1 K«{*«OJS$A^2 0 n m&±, 2 
0 0 n mfitT"C?S5Ea*a 9 l^^IBi^io 
[11*112 0] gfe6\ #U F, #U*U7 

^ v. F> #y 7^ h\ #y 7x-u>-9vi/7 

y^C b\ #yifl/yf U7£ u— F*»6atftife^* 

< £ t>-no^r^ais^^8E^^7 , cEasSo 

±. 2 0 0 /imWTOfflS7^/l/Afc L< ti*>- 

a«n*3«8E«o*Ea*6ii. 

[IS*H2 2] KJEJe*** 5 . 

LT*5t>, AO. K^* — ^-I'VX^iKffllfcl^ 
tt)tEa«ft«fc7 , sRy^1f--«:W*fcW**l fc^L 

i-Ov^txiCrJcEWOJteEBffll. 
[§I*il2 3] 7*^1f-«flMMI!P. t>L<tiR« 

8ttB. 

CII*JI2 4] 7#^-f'9 f --*«ratt<0tltffl«jE*^6& 
^Ii*xi2 2E«OTtlES8B a 

^^11^312 2EtgOTtEaSS« 

[18*382 6] 7**'>rif-*3 , J^"#-U>XO« 
5^ffldtcg^fcia*il2 2E^OT I cEa^So 

[Hia« 2 7 ] mfo±izBf£znramm\cytzmM 

tZCtlcZ'oT. t»a©Ea*^tiB^RlteT'*5 

7tESJSf*^*5i^T. i: «»n»*w/EajB/a 

[II*iI2 9] E»«4:iB»»J»OIB»cfflai««iH*R 



(3) 



»BB¥ 1 1 -3 5 3 4 



tffcH*«2 7E«<0*eBS«*. 

7E«*>3fceB»*. 

[b#ji3 3] m&mmmm<omzt*m®*>i><im£. 

icm^^ytton^qxDl&mcD 1 / 2 &TfrO 3 n m«i 
T*«!S*«3 0*fctiB3RJS3 2E«<D*fcEB«f*. 
CB#*3 4] tttt»»SJJK* ^'J7Woi-f 

X 7;Wo7W;H*/- /U<0'>&< l a** 
^rsii*«3 osyc«iia*«3 2E«o5tEB8ef*« 

1 SfciiB** 3 2GB4)3ttEBKtt. 

m&m 3 e ] ebb# axibEBtm* t u < 

OTB»*ttP&fc*EB#*2 7*M)JfcEBttM*. 
Cffl*«3 7] ESSil^ y;l^-^A, 

DA, -*y\ — •y^r;l/3Ep6atf*lfe^*< fct»2SW 

3 6E*D3fcES«f*. 

[0 0 01] 

ffiOESS fctiH^nTHgT^STtESK*^ J: Cf«E 

BWBfcB-rs 

[0002] ttic. EBtWBOifififc 
»MPao^U>X«:«llf*Di*i:3fi«S*TE»rsv 

BoasicBs-r s&or***., 

[0 0 0 3] 

[0 0 g 4 ] c oa<o*EafflBo««»*atBk u 

T, y y y F • >*3 v • uvXtcfcSESSBtf 
JH&ftTV* OKHWflFS, 12 5, 7 5 0^) 0 £<0 
SHBOft*IRttiB*OJl£Ea^y KOlWPftO. 5hu» 

yX££S«f*£<0BaK* ^B^ouyXo^PffiffilfcE 

*-*->yy- yyy f- s/gy- i/vxta^ 



fc^Ea^^xAfcffissnxt^s (spie voi.2412 

P80-) 0 C084ictt, «aW*MPttiiU>XJBW 
[0 0 0 5] UyXfc7tE»«#o«ffi^»5^ 

o>U'<;bi:/hSC^a'&ojtEaaf*o«lJ«i:LT. S 
«±©3tOA»«lcfcEB»*:»tt* ££lc«iS/lT'a 
ffi*«BLfcJfc£B«ttfc«BSnT^* (*S»f)F5 
4 7 0 6 2 7f) $fc, ¥B(*l^1f-0»ijM*«« 
ioXl/TC O ftttOflk'hM P/r6»aiSn«^77-f- 
10 /l/FJt^rfflt^TKffiSEB'rS^Fffi (#BMfBF5 6 2 5 
6 1 7f) ^7 7^/^-*«IS03a*&^-/<--«fc 
jtaXU COJW<0«/hHa3!r6»tBSn5-77-<- 
;i/F^fflu^TJaffifiES-r575ri* (a pp i. Ph ys . Let 

t.61, 142 (1992)) *>«3RSnT^S. 
[0 0 0 6] 

ae*a«u:ttttToiBB*i«*r3fc. b-k. yy 

x—Xzsi/t? • yy y f • -fv— $/3 y • uyxaH© 
20 aSBP»0-77-r-;l/FU>X. Rtffll/hHIPWKB 
[c££~77>f-/l/Fft££rci2\ 3fcEB»*D«ffi 

uyX*Sir^W*BO*fi«aiffiOBBAi«3f#Jc/> 
2 ^ OfeKS© 1 / 2 «T* 2 0 0 n 

JMT) fc«>, JtEB«f*<D«ffi3bi«cn6ft*3R<03t«ffl 
I^g^L, «£B«ttO*ffi*B*6*SWiB«?-5 
^fc. *«W<0B— OBWii. iSSSOEStf 

sa*finfc*ESfiB«:ffl«*rsc ktc^So 
[0007] sntc, y y *y F • s/g y • u>X 
30 aKoKBBpajt*s*3asBteiiiffl-rs»&. 

flW, »*/ (2 • (BflPK 2 ) } fc«<3fit«|-r*fc 

««. «*ffil:U>Xoffl«fflaoiWWI«l 3tE«« 
ft(Dife «B»OJPS©«B&2fc:«LT^flKra 
L</hS<ftS (*3*3trfeS£*0 l /4KT) KMtf* 
So *5SWOB—OBWtt. *8«EBtfpIIB-e. ^ 
«jttSttOA»**ltotL, EB. B^WttaWeSbT 
BBtfcSaa«tifcJtEaWBi&M«"r*ci:fc 

40 [0 0 0 8] 

[BB*lB»-r*fc»<D#S3 *S6Woa»i4. TEO 
JtEB»«i:JtEBBf*icj;oT»)cSnfe. 
BiOJttEBfiBti. *»i:*EaKf*i:%*L, KM 
B^603t*Jt*»*BLTKJffiB«Wc!S»'rsc 
ktcj:oT. ««<0EB*fctiSfe*fT^3ttEB«BJc 
feir^T, KJtEfl«(*^3tt*}R«OBaffi»cB»aB* 

»«*Sfcti2»^rS-77-f-^KUyX**LTi/^5 
c k t f S JttEBBBT « ^ o 

so [0009] *fzw<Dfg 2 (omammit. %Mt ^e 



(4) 



»IWT 1 1 - 3 5 3 4 



EB«f*WHM-r«c ^aot, wsoessfctin 

^fcfTSJfcEBKBKfc^T, KJfcEB»tt#Jfc*3Sffll 
0»affifcB»«B*«t*fcfc<O"PS9* fcO, 

T § €: GLT^ZCt *nWi t?Z> *££S»B 

[0 0 10] #38E<0S3O7fc!ESSBl4. 3tt*fcJttE 

EaatwcsfflwrscticjioTx raa<oEssfctfff w 

EBSBT«S. 
[00 11] Sfe. *^(OJfeESj«#tt, gffi±lcjg 
««nfeE»»lc«*BH«^*c fclcJioTs ItfflOE 
B S fc if £ # pJflgT £> £ Ttf SB K f* <#^T . < 
£ CHill MB/EBB/B 2 R«*B/EI*B/««*: 
c©Blc«BLfctOT?«SC^*W«fc-r«J«EBJ(l 20 

[0 0 12] ^6^*5^<07tEBfiBi:7tEa«* 

y K • >fT-i/3 >l/>Xt L< ti> MS UvXOl^-f 

(2) - 7 7 -< - rt/ F U VXtD ft«fiH<Dffi*5 «t OF jfcE BSK 

(3) ^fSi^^^7tC>A^M<J^^ffi±OAW7 , 6t:--^0 30 
ftm±-e<Dm&mfit UyXffiOBK^ I 0 n mttl 2 

0 0 n mWTT'^aci: 

(4) -77^-^KU vX#Bffc7 ;l> 5 - £ 

(5) *EB«*^ '>fc< £ fcBiUMB/EBB/BW* 
B/SSjffl/StS^coJUlcaflL^tOTfeSCi: 

tmm/m 2 k«{*b/£HB/S4E£ c <d«ic»b 

(7) EBBi:Bf»JWBOHfc:«B«BB*R»fcc t 40 

(8) B?B»JB^«(*Bria | JBT*St: t 

(9) BBJHB#B»B»MBT*«c £ 

(10) B»«B*«»BMOTJb»c*{W»aW*R»ft 

(u)«ffflMfflB©B«#EBt> t < iii?£icfflt>£ft 

©RS^OififiO 1 /2JMT60 3 nmttiT'SSCt 

(12) «f*ffl»*JBtf, #U7/^ox-f;k *y?>u 
*Di7fM 7;^P7;^;Hfi/X 7^07 
;l/*/Ux* y < £ 1 a«r&«"T* c t 

(13) H*B»»JB^ «Bfe'L<«afk»iRS:±«»t so 



(14) EBB^«ffiftEB#», fe L < ii*BK«EB*m 

(15) EBB*^ Wvr. 7>«X <<l/i/*? 

(16) 311 KBtWlOJPStf 2 0 nmfiiL 2 0 0 n mW 

(17) S«^ #y*-#*-K *»j*i/7-rx #y 

sK y 75 F\ ^ni^uvWr-i' h\ X 
y xfbyfU7^b-b 6»tf nfc^ft < i: fe— a 

(18) S*S^*«tt*^r S»« 1 0 /i mJU±. 2 0 0 /i 

(19) HufB7 , c^^\ □U^-^-U>X^Lt*5!9, 
frO s K:ny;*-£-UvX©#»JBafcL<*2#EB« 
ttftllc 7 # ¥4 V-fcRtf TcCt 

(20) 7 * *V If - flHMfM P, fe L < ti Rtf £ fc li P3H 

(22) 7 * *V tf- tfRBtt^ffi jmiE«rt> £> 55: 5 C £ 

(23) 7*^1f~*3y^-^-UVX03t»Wc»*t 
fed t 

[0 0 13] 

7-<->i/KU>Xii. *EB«f*fc:»»-r*^ 

Tx B»aiJBtLTW{tB»*J*St\ 
UvX^JSitiBSriaiJB»cS«$^TffiSU>X^ Lfc^ 
&*Mt LTB&W-tZtf. V »J y K • ^-y 3 >L/> 

XW-r^f^ ^ • y*—fii/^t? • yy y F • 

SJtEB«f**fflo^B-&*WtcKWr*. 
[0014301 k2S-r*^cD5tES*Bt^^T 

-AZX'Jy*-«;g4Ug, ny^-*-U>X2 
%ST?SSU>XTfeS-7'7w-;l/KUVX3T*3tE 
S!«»:8±tcm7 l c$n^o JtEB!«<*8i:-77-r-;l/ 
KU>Xt±?Kt*ffl?S9JiB 1 TgMUT^S. y y >y F • 

v^" • y y y F • yuvXT— 77^-;!/ F 

u >x*««-r s imfcmmm® t-77*-jv 
FisvxmsBomciinicm^ i o o nmgg^si 

[001 5] 7tfgS!®(*8^^0SI*7 , c^fSif u>X 
3, 3'J^-^-l/yX2S:gT7*hm-K5lc 



(5) 



»BB¥ 1 1 - 3 5 3 4 



*y Fi$«*tt#LT£^Cfcttfc55A/C*3o SfcJt 

[0 0 16] ClT% afiB«IBBfl>»*Lt\««0— 
LTtf, -77^-/1/ FU>X 3 O^flOJKttMOifi 

X&£lCj±^ IHJCk SC 5^if^!«f*ffi<0#fiE"rsa 
**fcH«<0»±'Ny F^ig*ffi?fc£<D7?S; (Appi. 

Phys. Lett. 68 (2). 8 (1996)) tfjgfflT*€3o 20 

[0017] xmnv-Tyj— ;i/FU>X07tiH^!t 
rau±o«sfi(iiii 1 0 gs«s& 
(a) 1 5^sicsit-rs<i^^"T?#s. affi«as^ 

»^»*lcl4ttsMMi (r) 1 6£/h2<* W^Wfrfc 

i4S±T-O!«t*Sffii:UvXffi<0Eas, Tfcfc>-&. s 
= r ~ ( r 2 - (d/2) 2 ) 1/2 Offitf. 2 0 0 n m« 

tt, 10nm«±tf»SHr\ d = D • t..a . 

nfl (CCT^Dti^lg^OiP^ 1 4. -etiiE^tf-AO 
KtfOOftSl 7T*5) , Sfc* r = s/2 + d 2 / 

BBt±. 86*OV U *y F • V • UvX. X^-r 

4?t-7W >y£ • 7* — VU y F • 

[0018] *^co=JU^-^-uvXci. SSWfc: 40 

fc^#BBPa#0, 3W±0. 7«TO«g«IEtf*« 
nfc*«ffiUyX%ffi^5Cfc^»SL^ 0 0. 3&T 

Ttt. X#y F*^x*tt/h-rsj»»tf^«<> 0- 7 
[00 1 9] coA3ft3y^-#"-^>Xe4. 



-UyX^S^g (SS) ilLTtilf 2mmW±7m 
mttTtfSflF±§ST*3.- »«ii^77^-;l/FU> 
X^Httt^W^fc^^U MH8M>fc-/l/FS 

nfcuvx^ffl^rt><fct/\ 

[0 0 2 0] 77 -f— ;V Kl/yX**»fcO 

7*-<rt/FUvX©®3?*n«:ffil^Tx n • s i n 9 V 

mzn&o £(omtft\cfBfe?&t><o-?itt^w. o. 

8tt±. 2«Tfc !>*>»■ 1. 5JMT^»SU0\ 0. 8 

ojjftT^ y -y F tf'JvST < . 1 - 5 W±T?tt**3fiO 
XOffi»JcB8UTaEeoB*^S«Jc«L < £ £Ir) 

[0 0 2 1 ] *fc3'J^-*-^X -77^-;UF 

uvX*^©3t*»ao«ffi«ci2ffli»c«s;t;i»ga*3- h 
[0 0 2 2] »/hiMP*«rs*»»T*E»-rs 

OKBEfJFS 6 2 5 6 1 7*. Appl. Phys. Lett. 61. 
2.13.1992*) ^LT»]t,n5^MWS^^ 

on»»JJB%*^*3tEa«f**afflt"Sc i:ttt82<0 
[0 0 2 3] — 77-r-^FU>X*«f«i»Wllfc:« 

««*T«»uvXfcL^«ft, \y^xMn<omsimt 
mnm i . 5^21^0, «f*im?t»ioja»f 

I. UvXfc«iffl»»JOBW*«*^ 
«ai4^(»OI/vXfca*<IKr* l ) co/Stfr^g 
J;*>'h2<fcS. Z<DTc#>, ny^-^-UvXOBBP 

ffiiSL^^^UvXfcJtR-rs^, l/vXfc«EH»*0 
R*f«B*Sir^±EHyBfcOBBOK(lt*** < t5c £ 

-77^-^ KUvXi: LT ^^Si OBS® W 
7UVX(ng«l. 8 4) 5rfflt\ ®Sf2p 1 ■ 5 0?S 
{ffl»»J*«l^i, 3y^->-b>XONAtfi* 

^jo. 8, Ea^xAo*aBBpa*i«**5i . 

[0 0 2 4] ^^>tC Ty?i-T>C V<?*3kfr1tmtc*$ 

xf^^f-i' -y^ • 7*-*^»y - y y ^f-^ 

fflt^H^ 3U>c— ^-I/VXOBBPBN A : 0. 
5. JKSSUyXOSJff*! . 8 4. JKftiHfflSJOJSiffsp 



7 



(5) 



»BB¥ 1 J - 3 5 3 4 

8 



•y Fi$tB*f**LTA^Ci:ttfc'&5A,"P«5. £fc7fc 
«»E8<0«-&lcii. 7tffit»ffloa«03tia^-y F-? 

[0 0 16] CCT\ *IR«0»Sbir\«tO-Ot 

X*fc|piaS<Df?±'N*y Ffgjg^ffi^fcifOTJS: (Appl. 
Phys. Lett. 68 (2). 8 (1996)) 3b^2SfflT€So 
COO J 7] ifc^O^y^-JUFl'VXOftESSS 

tmm±(omm&mm \ o («b>e, 

(d) l 5*gtc§£ft1-£C£#T'^£o SSSWK^ 
JP^*frfctttt#*a (r) i 6£/h;*<, HfcMl*fc: 
tt^<T5o »b<l±«HSBfffi±OA*#3tfcr-AO 

- r- (r 2 - (d/2) 2 ) 1/2 ©ffl/)\ 2 00 nmW 

fci\ 1 0nmtt±tf»*U\ CO»fi\ d = D • t a 
fct$K><Oft&\ 7 7$^) % gfc, r = s/2 + d 2 / 

«e*ov u *y k • <<v-i/ 3 v • uyx, 

y • UyXfcH«<DSffiT-<U\, 
COO l 8] ^^ony^-^-UvXli. H^tc 
ttJttWffc O'J^-h) U ES&SlctiJfr&iBHfc 

fci^tfggPSfctfO. 3W±0. 7«TOiRg«IE#4£ 

njrc^i*SL/vx%fflo>sc^^»an/\ o. 3WT 
T-ii, x#y hit-r x*t8/h-rsam^vh$<, o. i 

COO 1 9) CcOcfc^^nU^-^-UyXti. 



y^Z-yyffltcKffffn/cWftiUvXfc. 
-UyX<DW&2 (fig) ^LTti51S2mmJ^±7m 

n/cL/vx^ffii/^tti^c 

CO 0 2 0] *«^(0-77-f-;l/FU>X«:-a-a6fe<0 
7^-;l/KUyX«$n»t, n-sin8T' 
8U±, ZSTFtVtol}}. 5WT^l^, 0. 8 
<D.ST'.*y'y F2>Vjx£<, i. 5JC(±-C*i3tt*K©Uy 

x^ffiHJcin Lrwa[os*^SL»«c«b < * £ t m 

B$lc. «ytB«t»<4 0, UyXfcjiSELfttf&ES 
CO 0 2 1 ] SfcrJlJ* — * — UVX F 

co o 2 2] ftfe. a/hBap^wrs^jfiKTEa-rs 

OKHftSFS 6 2 5 6 1 7-^, Appl. Phys. Lett. 61. 
2.13.199230 t LTtoZnZft¥3k*^<D&£*$m 

co o 2 3] ~7y*-frh*i'i'X%m&mmfflm\cm 

so "tt^-^TjSSUvXfc LfcS-&. UyXffSOffiSr*tt 
I - 5 - 2 D . ?ffi*jBS?S9J<0SSf 
1. 5T'£3fr£»s L'yXfcffif*ffl?i#JOSffi^igtf. 
ffigl*i^UyXfcSS'<lJT$i ) oSSf^a 
cfc^/J^< ^<0fc#. J'J^- L>>X<Offia 
StfBK. U>Xrt^cO^-^^7U7 , c^^S^ft^ 

KSL^^UvXtikS-TS^. u>X^7tES»*o 

XU>X(ng=l. 8 4) JB#f* 1 . 5« 

»Hif5»J^ffli>5i:, a'J^-^-l/vXONAM* 

5«{«IIS9JIBoil«ii»^?W*L^. 
[0 0 2 4]«6IC, T^^^-f-y^ttftfttaifc-r 
Xf^>f^ y ^ . 7^-^*y>>^ • y y « y F • >T 

y • u^xtm-<DBmz%?zi&mi'^xz 

m^Zt&Gs nU^-^-uyXOB8PaN A ; o. 

so 5, sgu>xoiR$i. 8 4 . ffittsarawjojafff* 



(6) 



ftffi¥ 1 1-3534 



i. 5 tLT~>xf-L><09§$hffln$ite i . e9t&%o 
- 7*-Jjyi/'yy ■ V'J y K • ^>' 3 > • U>X 

T/)0 3n mJ^±T'$» S C £ tfxy ^ *y -tr V h ftS;*!® 

[0 0 2 5] Sfc. K(*S8riS»J^^^ci:ti, u>X 
ft. »«*ffKT*5Ct, UvXfc*Ea«ttH©E 

[0026] «/j^p**r**iftBTEa-r* 

S^teoi^Tfc. Ki*H»SU-eWifiBOBIlP»i:*fiEa 

<b Bmt z^yy^-fr K5toe«»c # 3 staff* 

[0 0 2 7] JKflqH»9Jlii:<JcffiS"rs j £»<OT**i3&i^ 
A/Hr n 7;Mvl>x^ u >\ 7;M" n 7;i/4=-;i>x £ 7 — 

[0 0 2 8] *fgP^x77-<— 
£<, WcL a S FNq OSlff^l - 8 5)ft£<DHH#r 

^v^, g a a s. si ^^(ommmmo^mmtn 

4^10. 5mmfr5 3mmafiT'££C£#UVX<Dia 

[0029] SStc, tf7r^7*£fc:tt«3ftS»ft: 
7;u^x«>Ai&£j5E»fc , rs#Hr*S«U>'X«:«fiK , r 

[0 0 3 0] Ct\Z><D\s>X<D3Lvzs$&Ztz£ 

x-tf^mmss , 125. 7 5 o^wsiiRstrc^sj: 

[00 3 1] ^BBSWOtf^tcgUOSgaii, ttT©<fc-5 
£*><0T'&3<, T**>^ ft&lftfo? '>* 

ytmmicttm'tzz2v*—2-u>X£. tuts 
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huIS^i 'J * UvXOJtJRIHfe L < »^G8iK»« 
te7#^>T7-*E»fcfc®T-c&*. WTfcSMSJBafc 
tOftStyVyK-^-^gy- U>X*ffll^fc« 

7*— Ji^y? • VU y F • -Y-v— 5/3 VUVXfe L< 

[0 0 3 2] #3©W<DftfBSSBl±, H 4 IC^T £ 5 
lf-WJ'y>-2 1*«4Lfcft, 7#*Vlf-l 

k • -r^->*3 > • i/vX2 o-ejeea«f*2 5±tcm 
3t^n^ 0 £fc7tieai&f*2 s^eoBWftttvy y k 

• i/ 3 v • L/yX2 0, n^-^-UvXi 
9, T&94*f— 1 ^:gt7t h*V*- K2 2JCAI* 

[0 0 3 3] CCT\ 7#^*f— tt. 

y XM-77 K X-?fe s v l J v F • -f^- 
i/3 >• uvXoJ^»**fc*rr«i:fcfefc:. y'Jf 
K • -f^-^a y • UVXJCJ: t)^?tlfcki — ixOt: 

Xtc7#*Vlf--S:SBSU V U *y F • <<^-z/3 > • 
l/yX&ifO-77-<-;l/FUyX07*-A^tt?: 

[0 0 3 4] 7<K^V— OEH^£{ffiit±ia4<DcJ:5 
ziy^-^-uvX<o^Sfi!«cEB-rsc:i:^iRS 
< T*££C £&£>&£ L^ti\ ^EaJKMiltcE 

ti, BIS, i7IC/fNtc}:?lc, PMtf (0 5) fe^V^i 
R#^{iLt§*ifIE& (07) , kL<l£09lc^Lfc*f£ 

TW£n£o 1#^P3ffl« (0 5) «St^iR«<Dffiffl 

ffliEfi (07) iRmTtvf-Ao-bv^-aJosaa^ 

[0 0 3 5] tSLffim&*T#2'<<*f--£l,Tm^Z>% 

« -c tcrtifi^* n * ^> ^ o \c n^m 

t s ^fv7±tc7* M/^hs^u^-y-yy 

x7fyyt5)J£T^^at't6, 
[0036] ccr\ ftffl5<oftawa*-fXJco^rw 

TK^-rSo B5lc^T*9l2 9 ii, *7#^1f- 



(7) 
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ft»0R<D^g3 O^a, rtfflS<OR(0*S3 1 fcb. M 
□TO^g^: 1 ati^O. 4*^0. 5. b 

t±#)0. 15^60. 3 5 0«HT&#4«iEtf»&n 
5Ct3tP&»SU\ 07tStnttoaSlCti, 3 3 
O^g^c ctiO. 2fr£0. 4<01BH^JfS 

¥g37ti0. 2fiU:0. 4ttT©BHtf#*Hr\ C 
Lt^j|ttjB««:ttW'rs. a^fcifcttBitSyJB 
SBfcJMMSfcEiS-r* . 

[0038] Mffimt*ftn£mmT-&z>i%r£Ki±. m 
/■/H(W»sw/s«Ji/iaiaif ^ h«*r*»s. 

Sffi> ttftflM^/Bftflffl S8«/SS«{«B/£*f/B 

[0 0 3 9] i&ESftEB«#<Oi§* (EBWfcLTffl 
gfbEHW* fi»ERB*£«l^*) > ?Sf*iHriSiJ/§ 

/caw/ ca a e *y h * fc t±/& h v * * v 

-^WTSB«. JB^»»»/H»«HI»JII/E« 
•/Dfldbtf y hSfcti/fttf h7y*>ffflW-7* 

*r *si£, jK*ffl»»iH/fflt*a»»j«/R«**/ 

IHSS/IHIdb £ ^ h £ Tcli/RU b 7 y+V^ffl^- 
7%W-r5B*S. *fcii*««l»Ji/il«*MI/E« 

[0040] B^ttEBKttora caawfc urffl 

SSftEflW. 3t««CWi*iI*«^*) > BttSfctt 
«f*B»»JJi/» l R«*»/EBW/S 2 BSttttfi/ 
EHJI/SC H»*fcttKfW»WII/BWi/JB2 
8«*JB/K«a/S«. Hf*Sfc*4i«f*a»JPJ«/» 

bsbji/s»»jb/s i r«*b/eb»/* 2 ism 

f*»/E*HB/a*E, B#*fctt«#nyl9JB/»ai« 
WI/jeV#UI/EflW/ff 2 R«flW/EftHi/a« 

S L < ti?g(*ari^J®/@*am3»J/i/m i R««W/ 
EflW/Jir 2 K«tt»/E*W/»fifc L < <*ft?E#ar§ 
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»j«/B{*«»&j»/ESB/se 2 
s*E*Hoaw«BS**-rsAEaa(*-p»s. 

[0 0 4 1 ] *fc, JfcK^S**^3*Slc#£l, 
^BU<0»«li. tt»B»»«/H*ffl»»JH/« i r« 
#JI/E«W/S»«/«St L < t*«f*B»SJJB/H 

*n»»JW/Ea»/s»»/s*er'*s. coi^ 
m 2 R*flw**i»-c* %tc#>$m^x b m& <vz 

10 [0 0 4 2] W±0«gSffi)tEH«#oatSttiaES! 
SBBIcSdtSftfcEBB* B««K EMIttKftBO 

[0043] &mco®n, mmKEic-D^rmm 

nm«±T**5„ J:D»^L<li5nmiXJ:20 0nm 
tXT, ? ^ tcjl? i L < 5 n mJ^± 5 0 n mOTt^ 

[0,0 4 4] mtemmmmt ini BwtL<«4aft 

LOififl^BBtffctf&n*. ctt&OBfcHt^ttfc: 
n m«i 1 0 0 n m«7T$S, H«:ffl}t»JB± 

[o o 4 5] mi mm&mti,Ti±, mm, m&zm^ 

{*Wlcti N ZnS, S i 02. gft->l/^>\ ^(tT 7 ^ 
PJ^. Si, G e > A K Ti, Zr, T a^^'^I 

40 (omtwiomm. si, ai Kzvmitvavmm. s 

i. Ti, Zr, H f %HO^t%<0»KSt/Cin6tO 
\i\ WUiKfitt, B»ttfc«n*c i:*^ ZnStSi 

[oo4 6] ztzmc mimmftmwx<D*jimom 
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tfSSV'J K • J^-iS3 V ■ UVX4£lcJ:5ES 

[0 0 4 7] CCt\ SI R«{*a<0JP«^2 0 nmW 
±, 2 0 0 n mWTT*5 C i:^R«(«B<0««eS»* 

Z(omm&£.bz>o v u * k ■ ^^->*3 > • uvx& 

if Ic «fc D - T 7 -r K$fc*?ijffl L TEa*ff 3 

3*iST£&C£tf#£L(,\, 
[0 0 4 8] JtK09*o^J|U:j:«eflUROSH^ 

? ti 2 0 /* mW± 2 0 0 /* mWTT*5« #lc, gffll~> 

[0049] *$m}(otmmtLTii, n£mm<oi§& 

•frfctt* tBKftEa»8 (T eflS«{fc«L TeSbG 

mmttn ct b f e c o«^&« . mxftytsmtt 

n (T e S b G e«*ft2) 3^»iB"e*5. -ftlcES/l 
£ LTfflgfkESWmrffl^S c e± % ESfcflB^Sft 

[0050] tttjSoteSftEBtcffitr^lBSJIoSA^ 
/^WJ* S n/^l/K ^DA, -*X> - 

14tcStlSC fcfr^jffS; IA\ Pd-Ce-S 
b-Te^, Nb-Ce-S b-Te^l Ni-G 
e - S b - T e Ce-Sb-Te C o - C 

e - S b - T e I n - S b - T e A g - I 

n-Sb-Te^, ln-Se§44W*So 
@OES08a^ RlfigTfe 5L^c>Pd-Ce-Sb 
- T e Nb-Ce-Sb-Te G e - S b 

-Te^, Co-Ce-Sb-Te^lSWil 
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[005 1] tiCPd-Ce-Sb-Te N b - 

Ge-Sb-T e^ti. rS£B?HffJe< . /jO^SB 

4 if OE»»tt«C«n5 C £frGC 
[0 0 5 2] *SH8oEa»<o*Sfc LTti, #KP1£ 
t5^T'(i4^1 0—1 0 0nmT'£>3 o EMCE 

s. *»®oEa»*^RrfigT*sc 

1 0 nm^±4 0 nmOT, ££tcti 1 0 nml^ 
±3 Onm&LTt-? 

[0 0 5 3] «FlcESJH<50ffldc^TEOffifiESCTa?n 

[0054] m&is. 

Mz (S biTe i-x ) i-y-z ( G e o.s T e o.s ) y 

0. 3 5 ^ x ^ 0. 5 

0. 2^y ^0. 5 

0. 0 0 0 5< Z^0. 005 

;MB0 

[0 0 5 5] *saaom2Ra*/ii:LTt±. % 1 sg« 

d; \,\ m 2 (Omm^mom^ l±5n mW: 80nmW 
Ts «J:D»*L<«5 nmtti 3 0 n m«T. ^S^C 
(ilOn mJ^± 3 0 n m«TT*5 C fc^EBtttt^a 

[0 0 5 6] *«WOE«lO»«i:LTtt, «Et*tt 
t««Al, Au, Ag N Cuft2<04«, *3j;r/C 

S^ft^^: if <!)*«fk*«0«<rtfcay»* L < , ft^ A 
K Au, Ag. C u&£OKEI«50£J8L fc^a'C 
ti6*±«»i: IT 8 0K^?%JtU:**r 5 

ti^o4otr^a 5 0 n m«i 2 0 0 n mJi(TT'^^>o 
[0 0 5 7] BU^^SItiSfflO^O^Ji: LTti. A 1 
tCSix Mgs Cu, Pd, T i, Hf. Zr, Ta, 
C r. Nb, Mn4W4< ^ 1 ffl07£fg£-&!fe 
5^%J^T, 0. 5K : ?%JW±AD^.fct><0 > 
li> AulCCr, Ag, Cu, PcK Pt, N i ~&}i<D 
'>£ < t fe 1 «07cK**»T 2 0H : F%KT 1 
W±llD^fctO«:if^*So 1ttC. ««Offi«^S<T* 
f§CtH, A 1 f 5*^»SLt^ 

[0 0 5 8] fcDW, Al£-&fcLTti\ iBSfttt^ 
g.»4Ci:^9s AliCTi, Cr. Zr, Hf^^g 
if tiS^* < i: 1 «W±0&Jg*-&ltT* 5fS?%ttT 
0. 5K J F%W±jStaL, Pd^O, 0 5B?%tti 
0. 5JB^%WT4D^fc-&^^SfSLt\ 
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[0 0 5 9] *^€>§ffi£LTli, tf^Xgffi. «ffi 

[0 0 6 0] g«<D/S£l3:, 0. 0 0 3mm~5mmtf 
^ffl«T65o 0. 0 0 3mm*SST't^ E»Bft£* 

So Sfc5mmW±-Cti!Kf*<Dfifi^fi<*So io 
[0 0 61] tf-ftg*ffHr5»frk: 
li. afi^fRftttsBWf «»5 1 0 m mJ^±. 2 0 0 /x 

%«WE"rS«BO»ajB«a«« l 5 0°CJ^±T*&£gffi 

So 

[0062] wfc*Bgs{tE»a(toa*icii. EflysK 20 

3JW>cTfc<. ^ESa^OiBSSrWJK-rsci: 

[0 0 6 3] T&*>^ TtOAIiHII^&kT. 5 n 
m«± 5 0 n mJUTOiO^mAW. HfMSiSJB £ L 
Tf^5nmW±l 0 0 n m&CF<OBimt&t ^<OT3P<0 
f^20n mtti 2 0 0 n mttTO ZnStSiOz^: 
«JROiE«Bfr&&33nS«*»* f?10nm-3 
0 n mOfSSS. JP£ 1 0 n m~ 3 0 n m<Dgi 2 fSMft 30 
13, f?50nm-200 n m<OESl, g&Ojl{icO^ 

[0 0 6 4] *SSWO}tEatttfl:©E«fc:fflo^)tiBfc 

[oo6 5] m&zitmn<D&m<omi£i5&\cr>^Tm 

T*&S 0 

[0066] *5m<om<Dnf&mmT'&z*mwi'-*f 

g^ftx -r x * ttB<0ftSn<D8ffi«a;B T* £ S o 50 
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[0 0 6 7] 

rfV^fXJE^O. 2Pa0^ttTT\ Sffi*£^3k£-£ 
fcttBT* A 1 - H f - P d -&£<Q£lt/f 1 5 0 
n mJBfiKU £ &£Z n S t S i OzODifr&ft (S i Ch 

20mol%) <0S2 mnfamzm? 1 6 n rru P d 
0.002 G eo.17 S bo.z7 Teo.se (mo lit) (OWMM^t 
f?19nm, ZnS^S i O2 <DiI<&ft ( S i Oz 2 
Omo 1 %) (D5%nfem*mZ 1 4 0 nm, r^E/l/^z 
X*W8I6B*:2 5 nm}Bj«Lfe». U— »f 
B«EB««£ffi*ttllft:U **ffitc/^-7;l/^a7 r 
M;l/Xf Uy (Rf-CH=CH 2 . Rf ;CsFi3 — C12 F25 ) ;£X 

*-THW*5] Onm (BJWHSttxy:/y* 

[0 0 6 8] (HSS#|2) /P2 0. 0 7 5mm, fig 1 
2 c mO#y-<^ F»E7^;l/A±lC R FX/**y*j£lC 

S4HE« a 1 — h f — p d*ftog«i% 

1 2 0 nmMU ^e>fCZnSi:S i OzCQg-g- 
ft (S i Oz 2 Omo 1 %) <D|ff 2 §Sm«I£/P£ 1 2 
n itk P d 0 .002 G e 0.17 S b 0.27 T e o.se (m o 1 
it) <Dm&m*m'Z 20nm, ZnStSi Oz^il^ 

ft c s i 02 2 0 m o i %) (ommwm^mz 2 5 n 

rcu 7t;l/7 7X«SiBOS«ftj|^ 2 5 n mjg«l 

X^*£-e/B/£L7c 0 COf&. C07^^A^-7 
>^T'2 0 ortc 5#|IBia!RU ES»eOifeffi^:SS B ^{t 

Xfby (Rf-CH=CHz. Rf;C6Fi3 — C12 F 2 s ) ^Xtf>n 

-*-T?HWRi Onm (IBWflKttxyrvy h.y- 

[0069] mmm 3 ) mm 1 otKesmk* t mm 

fcJ:D7*yA/JR«»Mi«ffc«B ( S D 1 0 1 ^cB* 

(ft) SD SBffL. *^«Sa«tcj:D?Bft:L 
T. PJ?0. 0 1 0mm^«Bi«iiii^^Ls S^ffi 
lC/^-^;Uxfa7 7 ^;l'X^^> (Rf-CH=CH 2 . Rf;CsF 
13 — Ct 2 F25) ^:Xkr>r3 — -CHfffti Onm (B 

JPWffit±xy>ry>«hy-ffi) ic&flju *SSWojtE 
BJWMrfNBLfc. 
[0 0 7 0] 

CSHBO»«] #^OJtEB»B»c«fcn«Jlfci5»S3y 
^c^<. BffgStt, BffiRBOfFSBOXi^EBB 
H tm ^ tiS * fc, -77^-;l/F UVX§ if TEB L 

[0S<ofa¥*si^] 

[IS 1 ] *£WlOJttEfl*B0«S0T-i6S 

[^ 2 ] «og}go uyXoiSitfes 
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[0059] *mmmfotLti±, *7^s«, wsm 

Ifi^SC^^Tt-S. tfy*— #*-K #y* 

[0 0 6 0] Sffi^D/Patix 0. 0 O 3 m m-^ 5 mm 
ifflfit^So 0. 0 0 3mm*i8m EBBft£* 

tis B«ff«tttt**-r*w:a i o /i mtti> 2 0 0 m 
cows. «az{tKa«f*-cfcntf. mm 
zm^nif, wm<t (SJift) «:^7^^o4ds* 

[0 0 6 2] WfclBKft«B«ft©W&fc:i±, gbak 20 
7b\S<, iiat"»^t*- A • s*— "y-i Ytmfe 

<, ftEa«tt©£B«*«ttfTSCi: 

[0 0 6 3] yt<D*MmfrZM.T, mzsn 

mWi5 0 n mWTOffittjHffiSy/l. Hf*B?»»JB£ L 
Tf?5nmWil 0 0 nmOT^IIi:f 
f?20n mJ-^Lb 2 0 0 n mtTFO Z n S £ S i O2 t 

stmvm&mfrttznz i mnwm, i?i onm~3 

0 n mOfBa/1. /Pa 1 0 n m— 3 0 n mO^ 2 WtMfo 30 
/§ , |?50n m~ 2 0 0 n mOSItls SS^OJUO^ 

Btt^«i*r*cfc##SL<r\ 

[0064] *5&mmmmtemm^m^z>xmt 

[0 0 6 5] *»fc:*SH80*/BO»«^ffiJcoo^rR 

bbkb* ebb* s»#/Bojeatt«e*fcH« 
tfvn-hffiT^Lfc^ s^a-eaft-rtitfcfco^. 

£0 SfcBBfiBBtfMBS'-K 
[0 0 6 6] *^<0ttO««B*T***«(*U-1f 



16 

[0 0 6 7] 

mam 

(USSffiJD^aO. 6 mm. KSl 2 c mO*V*- 
tf^-hfwX^gtUilcR FX/** Affile £9. 
zfV^JE^O. 2PaOSftTT% Sffi^S^lia^ 
fc#fi!T\ Al-Hf -P d-&£OE»ffl£:»S 1 5 0 
nmJB/SU ^^CZnStS i OaOg-frft (S i Oz 

2 Omo I %) (D^2Ba<***Jia 1 6 nrm Pd 
0.002 G eo.17 S bo. 27 Teo.ss (mo 1 tt) ^Eli/l^ 
Kl9nm, Z n S t S i OzOl^ft (S i O2 2 
0 m o 1 %) tOlSmfr/i^riPa 1 4 0 n rcu T^Efry T 

xttfemmzz 5 nmMLfdi u-ifTttCcfcofaa 

;b4^x^U> (Rf-CH=CH 2 . RfiCsFn -C12 F25 ) 
fcT^n-^-Tfil/P^l Onm (B/SBJ^lixy TV * 

MJ-tt) ti«u *jOTOJWEa««*« : fl«!Lfc. 

[0 0 6 8] (HSS092) ff<£0. 0 7 5mm, 111 
2 c m^'H^ KfflB7-<;l/A±tCR FX/<7^glC 

a4ME**fc««T. A I - H f- P d*ftOE«l* 
/pa 1 2 0 n mJgjSU a £IC Z n S £ S i OzOil^ 
ft ( S i O2 2 0 m o 1 %) <Dm 2 SimfWf *JSS 1 2 
n rcu P d 0 .002 G e o.i7 S b 0.27 T e o.ss (m o 1 
it) ©ESfflfcJPS 2 0 n nu ZnStSi OztOM^ 
ft ( S i O2 20mo4%) ©KUWHSrJSa' 2 5 n 
rru 7€;l/7 7X«SiROg«t)8«:2 5 nmJg/£L 
/Co a6Jc7^^AOS»ffl90ffitc:|5|--«5j«(DlBaffi* 

y+T2 0 0tlc5»«U ESBO^flKrlSfiffc 

XfL/V (Rf-CH=CH 2 , Rf;CsFi3 ~Ci 2 Fzs ) ^XbfVZi 
-*-TB»» 1 0 n m (BWSEttxy Ah U - 

[0069] cnafl3> xaMi ©*tEa»M*£»» 

/KO*ffiB»{*0*SffiO«BB±K:. 

tccfctj^^yyi/s^afisfbstfli (s d 1 0 1 

f («) SO SrJMJU KM*KRMlc£DKft:L 
T> K/gO. 0 1 0mmOWIfilHI«SSU 
iC/S-T^DZyt/^Ux^UV (Rf-CH=CH 2 . Rf;CsF 
13 -C12F25) ^e>3-^-T'SIPai Onm 

[0 0 7 0] 

^c^<, sw^c£t3u aAMKonFsaoxir^aa 

[B 1 ] *«q80JtEa«BO«^BT'*S 

[b 2 ] sesoaaso u>x<oaasBTfes 
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WIJIW 1 1 -3 5 3 4 



CH3] *mi(0-77 4-i\,Vis>X£fflza»tt 1 2 
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